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POSSIBILITIES OF UTILIZATION
OF BUTYRIC ACID BACTERIA FOR RUM MAKING

: S, NEMOTO

Godo Shuser Co., Lid.,
10 Givca, Chuo-ku, Tokyo (Japon)

SUMMARY

Two methods of production of heavy rum by utilizing butyric acid bacteria have been
died,

Butyric acid bacteria could not ferment symbiotically with rum veast Shizosaccharomyeces
oin molasses medium containing more than 14 p. 1oo glucose.

Addition of 135-30 p. 100 of high-acid mash fermented by butyric acid bacteria to rum mash

ceffective for increasing acid content and enriching rum {lavor, but ester content increased
ralittle,
Distillation of fermented yum mash including high-acid mash at low pH, adjusted to pH -- 2,

cavailable. Acid content increased 4-6 times and ester content 2 times compared with distillate
wn-adjusted, higher pH mash. Lusson Giraid number of ue distillate from non-treated mash
-5, while from adjusted mash is 384

By lowering pH of mash, butyvric acid is let free, and during distillation with alcohol, they
abine to form ester.

From analytical results, the distillate scemed to he good quality as heavy rum, buat it is neces-
Tto confirm by tasting alter aging for a Iong time if this distillate becomes a good rum or not.

N

INTRODUCTION

The production and consumption of alcohol in Japan have reached a consi-
_wable amount. In the past, domestic sweet potato was mainly used as a raw mate-
L but now, imported molasses and crude aleohol take the place of sweet potato.
~ble 1, shows alcohol production and its raw materials during the recent four years

“Japan. Sugar cane is not cultivated in Japan, except Okinawa islands, the sou-
i part of the countrv. Because of these conditions, it is difhicult to get fresh
v lasses, Furthermore, Japanese does not drink rum so much.
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TABLE I

Alcokol productron and its vaw matevial in Japan

Year 1971 1972 1973 1974
Alcohol (ki) {%) (ki) (%) (k1) (%) (ki) (%)
production 269,494 100 | 259,041 100 | 271,110 100 | 260,718 10
AR _ . !
114,850 112,224 104,551 105,780 .
2 (f 7 [ " » 1 . i 3 J{.‘
Molasses | egast ) | ““0 | 600159 | **% | sremast) | 355 laz0m2g |
I B R
S | Hightest 58,711 s 55,043 spg | 11,550 iy 62 ;
S ) Molasses | (137,223 1) | 07 | (128,649 1) : (26,998 t) o (144 1)
;: S ——— - —_ [ — Np—
= | Alcohol 21,969 o 92,669 sy | 113,3% 0
N 25.486 kl 2 Laorses khy | 3%% | stamm | ™
« | Crude (25,48 ) {107, , )
Others 75,933 30.5 £9,805 27.0 | 62,340 229 | 41,502 5.
( ) :Material in ton or kl.
FFrom the Bulletin of Japan Molasses Association, 1972-1975.
TABLE 2
Production of vum in Japan {1954-1973)
Vear Production Year Production
(ki) fkl}
1954 10.8 1964 369.3
1955 15.8 1965 376.8
1956 31.5 1966 502.8
1957 66.2 1967 675.2
1958 117.2 1968 735.3
1959 119.0 1969 765.6
1960 134.0 1970 7941
1961 175.1 1974 339.5
1962 270.3 1972 1012.0
1963 2781 1973 1 071.0

From the wine, Spirits and provisons Monthly Staitstics, 1955-1974.
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< After the Second World War, goods for daily use were insufhicient and their
aalities were poor. Materials of confectionary, such as butter and wheat {lour, were
st an exception. Heavy rum was used in order to improve the taste and flavor
frake made from those bad materials. Thus, rum has been developed not as a
rnink, but as a confectionary use, and in Japan heavy rum was wanted. Production
“rum in Japan (1034-1973) is shown in table 2. We had to study rum making
ader very different condition from West India.

According to ArroOYO (1942), acid forming bacteria, such as acetic and butyric
Jd bacteria, play an important roll for making heavy type rum. We studied to
tilize butvric acid bacteria to make rum containing a large amount of acids and
sters. T'wo methods to utilize butvric acid bacteria, are thought.

I. Rum mash is fermented symbiotically with rum veast and hutyrie acid
acteria to form a large quantity of acid and ester :

2. High-~acid mash acidified by butyric acid bacteria is added to rum mash
ad fermented with rum veast, and then distillated.

This paper deals with these two methods and their results are reported.

MATERIALS AND METHODS

1. Microorganisins

Buatyric acid bacteriee @ 10 butyrictun NTCCO-bo1y was sclected out of 4 strains.
Yeast : Shizosaceharomyecs pombe. This veast is used in usual production of our rum factory.

20— Compostbion of medium
Molasses .. ... ... 3 p. 100 as glucose
{(NHp)*s0, ... 015 Pp. 100
KH=PO, ... 0.2 P. 100
CaCO% oo oo o1 P10
111 6.0-0.2

Composition of mediom was decided after some experiments.

3. Cultivelion condition of bulviie veid bactevia

Cultivation temperature @ jo0C.
Incubation of sced culture @ zy hours.

po- lealvsis

Analysis was carried out by methods of ALO AL

5.0 - Cudtpre method of butvric acid bacteria

Sandd culture of CL butvidcum NTCC-6015 was added to stertlized medium in a 1o mi test
tube. 1t was incubtated for 24 h in anacrobic candition as shown on figure 1.

The contents of the tube were used to inocule 7o-30 ml of medium in oo ml erlenmever
fask. "This was incubated for 23 h and provided inoculum for 700-300 ml of steritized mash of
the same composition. After incubating 24 h, this culture was used for the experiments,
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Fia. 1. - - Cudturve method of butyric acid bacteria
6. - Gas chromatography (Hitachi K-53 gas)

Chromatograph was used. Experimental parameters were as {ollows,

Coltumn @ 2 m; liguid phase : PLG 1,500 5 . 100,
Support - Chromosorb W 6o/80 mesh,

Column temp. @ isothermal s500C,

Inject temp. @ 120°C. Carrier gas ; N? 0.3 kgjem®.
Detector © IFLDY 1 H? gas flow @ 0.6 kgjem?,

Air flow @2 kgfom? ;) sensitivity ;0 zo.

Chart specd @ 20 mm/mn.

RISSULES

Lo — Tuflucnce of sugar and alcoliol concentration o butvric ocid fermentalion

Rum mash contains comparatively high concentration of sugar hefore fermen-
tatton, and alcohol after fermentation. So, it is necessarv to examine if hutyric acid
bacteria could ferment and form volatile acid in such a mediun as rum nash,

1. Influence of sugar concentration on butvric acid fermentation.

At first, the influence of sugar concentration on the formation of acid was exa-
mined. Sugar concentration of molasses media was adjusted from 2.5 to 15.3 p. 1o,
to which, seed culture of hutyric acid was inoculated and volatile acid was deter-
mined after 7 days.



DBUTYRIC ACID BACTERIA FOR RUM MAKING JoI

As shown in figure 2, optimum sugar concentration was about 5 p. Too, then
Wlwas decreased and could not be formed at sugar concentration of 15.3 p. 100.

Volatile acud
(as butyric} %

-o-
141 Coefficient of
Lol /0\ sugar ufilization (%)

o -
1.04 0, 100
181 \ 4.80

\ . -
061 \ 160

.
04l R 140
024 *~ 120
o\.
0 = : — — 0
0 a4 8 12 16 20
Sugar concentration (%)

Ui, 2. —— Tafluence of sugoer concontration of hitvric acid fermeniation

2 Inflience of alcohol concentralion on ludvric acid fermentation.

To examine the inlluence of alcohol, molasses media containing alcohol from
25 to 10 P. 100 were prepared by adding alcohol to molasses media. Volatile acid
was determined after incubation bacteria for 7 days.

As shown in figure 3, alcohol strongly inhibited acid tormation. Acid was decrea-
@i as aleohol concentration increased, and could not he formed at 7.5 p. 100 aleohol.

Volatile acid
(as butyric) %

-
1.24
1.04 Coefficient of
.T sugar utilization (%%)
. 0, -
o8l
4100
N 80
\ o .i_
04 .\ 4 60
4 40
02l * L
4 20
0Ly } $- 0 —+1 0
o 2.5 5 7.5 10

Alcoho! concentration (%)
¥, 3. - Injluence of aleokol concentration oi butyric acid fermentation
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3. Luflucnce of sugar and aicohol concentralion on bulyric acid Jermenlation.

When both sugar and alcolol were contained, the inlluence of those const:
tucnts appeared more strongly. The results of the experitient are shown in frgure

Volatile acid could not he formed at 5 P- 100 alcohol in the media of 6.ga
L5 . 100 sugar, while in the medinm of 2.8 p- 100 sugar, considerable quantit
of acid was formed at 3 p. 100 aleohol,

Volatite acid
(as butyric) %

0‘\\\\\\\ Sugar 2.8 9%
)

o.e__:\ \
RN

1.2 ¢4

¢} 4 Q
o 2.5 5.0 7.5
Aicohal concentraiion (%)
It 4. Iuflucnce of siuar and aleolol conmcentration on bulyvrie acid Jermentiation

4 Lermentalble range of butvric acid bacteria under various aleofiof and sugar coneor
lralion,

Results of above experiments, are shown in figure 5. The inside of curve
T is the range of sugar and alcolol concentration that butvric acid hacteria

Brix Sugar concentration (%)
30+ 20l
25 |
16 |
20 |
1221
154
8.4
10+ o} o X X
51 4 |
o] Q Q X
t } 5\ + —+—
0 2.5 5 7.5 10

Alcohol concentration (%)
Fico 50 - Fermentabie range of butvric acid bacteria wnder varions aleehol amil sugar coneeniration
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couldd ferment and form butyric acid. On the other hand, curve 2 shows
sigazar and aleohol concentration of usual rum mash during fermentation in our
factdtory.

As apparently shown in figure 3, it was thought that this bacteria could not
fernament symbiotically with rum veast in rum mash.

11. - Svmbiotic fermentation of bulvric actd bacteria
and rion veast wndey various sugay concentvation

Molasses media from 1.5 to 18.1 p. oo sugar concentration were prepared,
to “ywhich, each 10 p. T00 of seed culture of ruin veast and butvric acid bacteria were
moweulated. After 7 days, volatile acid was deteriined.

As shown in figure 6, in the mash of 4.4 and ¢ p. 100 sugar a large quantity
ol {volatile acid was forned, about 8o p. 100 of the mash which was fermented by
bu “utyrie acid bacteria only. In the mash of 14 and 18 p. 100 sugar, volatile acid could
10t he formed.

Volatile acid
(as butyric)

127‘
10 + Alcohol (0/0)
O.S_I_ 18
06| le

¢ O.4H,_ _r4
02 + 12

B S
o] 4 8 12 16 20
Sugar concentration {%)
F1c. 6. - - Symhiotic fermentation of butyric acld bacteria under various suger centccntialion

As mentioned above, butyric acid bacteria could not ferment 1 such a high
aigar medium as rum mash, Then the sccond method was examined @ a high acid
mash acidified bv butyric acid fermentation was added to rum mash, and the cffect
onester fonmation was investigated.
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1YL, - Ester formalion from pure bulvric acld by rum veast
and effect of addition of butvric acid bacteria culture to vim mash
1. Lster formation from pure bulvric acid v riom veast.

At first, in order to contirtu how much ester was formed from butvrie acid an
alcohol during fermentation by rum yeast, pure butyric acid was added to o
mash and after fermented for 7 days ester was determined. Figure 7 shows the results

wster was a little bit increased compared with control.

Ester {as ethyl hutyrote)
mg /100 ml

1 /
o |
a0 | ./

/
30
T + + — + -
0] o 0.2 0.3 0.4 a5
Butyric acid concentration (%)
VG, o - Flster formation from pure hutvric acid by riom veast
Acid (as butyric),
ester (os ethyl butyrate)
mg /{00 m| Alcohol concentration (%)
100 L e {10
o .olcohoi
80 | ~
~e +8
o -
60 L
acid 16
40 < ——"
Te o o ester +4
./
/./
20 s a2
0 + — i + — O
o) 5 10 15 20 25 30

Butyric ocid bacteria culture (%)

I, 8. Ioffect of addition of butvric acid bacleria culiure to rasn niesh
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L Efect of addition of butyric acid cultuve to rum mash.

Five to 30 p. 100 of high acid mash was added to the rum mash to which rum
wast was simultaneously inoculated. After heing fermented for 7 days, 150 ml of
sash was distilled to obtain 50 ml of distillate.

As shown in figure 8, addition from 15 to 30 p. 100 of high acid mash was very
dective for increasing acid content and enriching rum flavor. But ester was inereased
<t a little as in the above experiment.

IV. - - Distillation-ratio of acctic, bulyric acid, ethvl acelale,
cthyl butyrate from aqucous and 10 p. 100 alcoliol solution at various Hp

The constituents of distillate might be varied largely depending on the distilling
onditions, even though distilled from the same mash, Ispecially with volatile acid
wter, pH of mash was considered to be very important factor. So, the influence
of pH of mash on volatile acid and ester content of distillate was examined.

TABLE 3

Drstitlation vativ of acetic acid, butyric acid,
cthyl acetate and ethyl butyrate from aqueons and 100 p. 100 aleohol solulion al wartons pll

Solution to e distilled Distilling

\
" Coneentration 0 \ Concentration I Dyistilling
. ) r i . PN
[ (g/ 1oy milj | ! L (g 100 il i ratio (V)
. —— - [, ‘ - . . L . [N - .- - 1 B . -
‘1 | l |
N 612 19,2
" Acetic acid | 06,2 3.5 ~ Y64 ‘ 17.7
| 0 70 { R4
f 2.0 | 170 | 606
| DButyrie acid | I 30 ‘ 176 B G
| o '
Aqueous i | 50 i 1056 ! Y
solution 1 ! i ) ; AN ' N7
‘ Fthyvl acetate B i D Re2 : H7.0
‘ ! j h0 e | SE
| i 20 T8 : heL7
Tahvl butvrate 30 1 3.5 71.9 | A7
; ‘ _ ol | 76.6 S0
R ) o | ) L
! i 20 | 13 15
I Acetic aeid Lo, 2 55 5 Ao ' 135
r 5.0 % 186 | 0N
j 2.0 " 1O ! .0
P Butvrice acid ‘ 06,8 3.5 ‘ 107 3.2
14 p. 100 ( 50 ‘ A ‘ 3204
Alcohal | | | | | i
solition ; 2.0 | 117 \ 7
j Tithy! acetate | o 3.9 ‘ P17 TS
| a0 114 { 74
‘ \ \
1 1 I 11 | 7
Jithy! butyrate | 30 35 07 | 71
1 5.0 5 107 | 711
| i : _ |
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The pH of these solutions were adjusted to 2.0-5.0, to which pure acid and esta
were added separately. 150 ml of solution was distilled to obtain 50 ml of distillate
The results are shown in table 3. Volatile acid content was increased as pH of sl
tion became, lower, while ester content was not varied.

N Iister formation during distillalion
Jrom 10 p 100 alcohol solulion containing acetic and bulvric acid

In order to know how much ester is formed during distillation from alcohol
and acids contained in rum mash, pure acetic and butyric acid was added to 1o p. oo
aleohol solution, which was distilled at various pH. 150 ml of solution was dis
tilled to obtain 50 m! of distillate like previous experiment.

The results are shown in table 4. Iister was formed to a large extent as pH
became lower, and as acid content in solution was higher

TABLE 4

Ister formation duving distiliation

|
Salution to he distitled | Distillate
- L By S
| Coneentration l ! Lster \
j (g 100 )| ‘
|
|

pil (mg/1o0 ml)

0 (2 b
e, 2 NI hoh 43,2
v Al 9 N6
\ , .
. . o Ih.R s
Acetic ’ i
eid : 2042 t i 44 ‘ 38
acl . . , I . R
' a0 ‘} 20 ‘ R,
H ‘
‘ 2.0 RER 1514
B0l 30 . 1314
3. 1 a9 =76
) 20 ! P \ {634
4968 B L3 | 157.5
| E 5.0 : 1.1 ! 94.2
|
i ]
. | Xl 17.4 : 287
Butyric : - ‘
. 2000 3.0 HIGS 308
acid . N .
). [ 178
2.0 186 a2
HERAM I [ 9.3 451
| 0. ' R 278

VI — Luflucnce of pH of mash on the constitucnt of distillate

According to the result shown in tables 3, 4, the constituents of distitlate varied
largely depending on pH of solution. "Then, influence of pH of mash on the constr
tuent of distillate was examined.

- —, © S— —




Vi, g. — Lafluence of pl of mash o the concentration of distillatc
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Acid (as butyric)
ester (as ethyl butyrate}

mg/A10C0ml
Y
2004 acid pH 2.0
160 +
'S
120.1_ /
/ .
. . ester pH 2.0 e
801 Qe
O
\0_,__.—0/ .
acid pHa.8
40 -+ __0/27 ©
o ° o ester pH 4.8
—
0 | N 1 1 1

T 1 L ‘TL I
0 S g 15 20 25 30
Butyric acid bacteria culture (%)

5
123 6
a b
4
4
T
3
2
3 7
ﬂ 8 1 8
¢ d
I'1c. 10, —— Gas chromatogram of rum distillale

407
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Rum mash countaining butyric acid bacteria culture 0-30 p. 100 were distillated
at pH 4.8 and pH 2, The resuits are shown in figure 9. Not only acid was increased
largely by distilled at pH 2, but ester was also increased. This might be explained
as follows. By lowering pH of mash, acid was exceedingly let free which was reactel
with alcohol and formed ester.

NIL. — Gas chivomatogram of v distillate

Gas chromatograms of raw distillate from non-treated mash, raw distillate and fine
distillate from pH 2 and 30 p. 100 butyric acid culture mash are shown in figure 10.

A large quantity of butanol was detected in b and d. Acetone was also increased
in b and d compared with 4 and . These were thought to be a result of butyric acid
fermentation.

Lithyl acetate was formed in b and d more than in ¢ and ¢. It might be explainel
that acetic acid was increased by butvric acid fermentation and largely distilled
by distillating at lower pH and formed a large quantity of ester.

Besides cthyl acetate, ethyl butyrate was also thought to be formed in 4 and 4,
but it could not be detected as its peak was overlapped with ethanol, The method
of preparation of sample will be further investigated.

VIIL. -— Awalvsis of ruwm distillate

Analysis of rum distillate is shown in table 3. NO [ is raw distillate from non-
treated mash, nv 2 is raw distillate from pH 2 and 30 p. 100 batyric acid culture
mash. Ne 3 and ne 4 are fine distillate of no 1 and ne 2 respectively.

TABLE 3

Analvsis of vum distillate

N© I [ ! 3 ! Y
" - B 1
'roof o2 R 1438 . 2oz
Total acid (as acctic) ... ... . \ 18,6 . Mg | 7.2 ; 7l
b Neeticacid Lo 184 W R B
| Butvric acid ... ... L. - IR - ‘ Al
g/ Lo0 il .
o 1 Fster ‘
not ‘ _ ‘ : o
caleulatecd ! {as ethyl acetate) ., ... ‘ gR7 ! a2 i 405 GR.G
to proof {as cthyl butyrate) ... ... “ - ’ 156, - - : H0.5
[ . - .
' Aldehvde {as acetaldehyde) ... { L6, 2400 ‘ (R ! 203
Fusel oil (as amvl aleohol) ... .. 12 24 ! BAN i)
v Furfural o000 ) 1.2 ' 3.4 f 1.6 ! 50
Lusson giraid nmuber ,‘ oo | — 135 ' BEN

L Raw distillate from non-treated mash.

2 Raw distillate from plT 2 and 30 p. 100 B, A, culture mash.
30 Fine distillate front the mash of 1.

v 1 Tine distillate from the mash of 2.
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Compared nv 4 with ne 3, total acid in nv 4 is largely increased, and about
50 p. 100 of total acid is butyric acid, while it was not detected in no 3. Iister, fusel
oi! and furfural are also higher in ne 4. Aldehyde is not varied.

Lusson Giraid number is 135 in nv 3, corresponding to a light ruw, while nv 4
s 384 and it indicates to be heavy type rum (JONSCHER-ZITTAU, 1G74}).

Tasting those distillates, flavor of fine distillate from the mash which 1s pH 2
and added with 30 p. 100 butyric acid culture was very much stronger than that
from non-treated mash.

With the former distillate, hutvric acid smelled a little bit harsh, Frout analytical
results, the distillate seemed to be good quality as heavy rum, but it is necessary to
confirm by tasting after aging for a long time if this distitlate become good rum or not.
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RESUMIS

POSSIBILITES D' UTILISATION DI BACILGRIES BUTYRIQUES
POUR LA PRODUCTION DE RHUM

On a ¢étudié deux méthodes de production de thum corsé avee des bactéries butyriques.

Les bactéries butyriques ne pouvaient pas fermenter en symbiose avee la fevure de rhum
Skizosaccharomyeces pombe sur un milieu 4 base de mélasses renfermant plus de 14 p. roo de glucose.

Ladditon de 55-30 p. 100 d'un vin lortement acide, obtenu aprés fermentation avee des
bactéries butyriques, & un vin de rhum a permis d’aceroitre la tencar en acide et d'amdliorer le
parfum du rhum, mais Vaccroissemnt de la tencur en ester a ¢té faible.

11 a été possible de distiller le vin de rhum fermenté, renfermant du vin fortement acide,
de pH bas, amend & pH 2. La tencur en acide a été multiplice par 4 a 6 ¢t la teneur en ester par
2 par rapport & un distillat issu de vin de pli plus élevé, non ajusté. Le nombre de Lusson Giraid
d'un distillat clarifié issu d’'un vin non traité s'éléve o135 alors quiil atteint 3854 dans {e cas d'un
vin avec ajustement.

En abaissant le pH dn vin, on libére Uacide butyrique, qui, pendant la distillation avec al-
cool, s¢ combine avee ce dernier pour foriner des esters.

rYapris les résultats analvtiques, le distillat semble étre d’ausst bonne qualité que le rhum
corsé, mais il §'aveére nécessaire de vérifier par une dégustation aprés une longue période de
vicillissement si ce distillat se transforme ou non en bon rhum.

RESUMIIN

POSIBILIDADES DE UTILIZACION
DE LAS BACTERIAS BUFIRICAS PARA TA PRODUCCION DE RON

Se ha procedido al estudio de dos métodos de produccidn de ron fuerte, con bacterias buti-
ricas.
T.as bacterias butiricas no podian fermentar en simbiosis con la levadura del ron Skizosac-
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charomyces pombe en un medio a base de melazas, cuyo contenido en glucosa es superior a uz
14 p. 100.

La adicidn de un 15 a un 30 p. 100 de vino fuertemente 4cido, obtenido tras fermentacion
con bacterias butiricas, a un vino de ron, ha permitido incrementar el contenido de 4cido y mejorar
el perfume del ron, pero, en cambio, el incremento del contenido en éster ha sido poco elevado.

Ha sido asi posible destilar el vino de ron fermentado, que contiene vino fuertemente
acido, de pH reducido, al cual se ha dado un pH de 2. El contenido en 4cido ha sido
multiplicado por 4 a 6 y el contenido en éster por 2 en relacidn con un destilado procedente de
vino de pH mas elevado, no ajustado. El ntimero de Lusson Giraid de un destilado clarificads
procedente de un vino no tratado se eleva a 135, mientras que llega a alcanzar 884, en el caso
de un vino con ajuste.

Al reducir el pH del vino se libera el acido butirico, el cual — durante la destilacidn dd
alcohol — entra en combinacién con este Gltimo para formar ésteres.

Segun los resultados analiticos, el destilado parece ser de tan buena calidad como ¢l ron
tuerte, pero se manifiesta la necesidad de verificar, por degustacidn tras un largo periodo ds
afiejamiento, st este destilado se transforma o no en ron de buena calidad.

RIASSUNTO

POSSIBILITA D IMPIEGO DI BATTERI PUTIRRICI
PER LLA PRODUZIONE DEL RUM

Oggetto dello studio sono stati due metodi di produzione dcl rum gencroso con dei batteri
butirrici.

I batteri butirrici non potevano fermentare in simbiosi con il lievito del rum Shizosaccha-
romyces pombe su un mezzo a base di melasse che racchiudono piti di 14 p. 100 de glucosio.

L’aggiunta di 15-30 p. 100 di un vino fortemente acido, ottenuto dopo fermentazione con
dei batteri butirrici, a un vino di rum, ha permesso di aumentare il tenore d'acido e migliorare
il profumo del rum mentre I'aumento del tenore di estere & stato debole.

E’stato possibile distillare il vino di run fermentato, rinchiudendo del vino fortemente acido,
con pH basso, portato a pH 2. Il tenore in acido & stato moltiplicato per dei valorida 4 a e 6il tenore
in estere per 2 rispetto a un distillato derivato da vino con pH pid elevato, non aggiustato. 1l
numero di Lusson Giraid di un distiliato chiarificato proveniente da un vino non trattato si eleva
a2 135 mentre esso raggiunge 334 nel caso di un vino con aggiustamento.

Abbassando il pH del vino, si libera I’acido butirrico che, durante la distillazione con l'al-
cool, si combina con quest ultimo per formare degli esteri.

Secondo i risultati analitici, il distillato sembra della stessa buona qualita del rum generoso

ma appare necessario degustare dopo un lungo periodo d’invecchiamento per controllare se questo
distillato si trasforma o no in un bucn rum.
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